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The consequences of supposing AJV to be zero have already been, traced. They agree very well with experiment, and require us to suppose that the vibrations are perpendicular to the plane of polarization. So far as (7) is concerned, the alternative supposition that AD vanishes would answer equally well, if we suppose the vibrations to be executed in the plane of polarization ; but let us now revert to (5), which gives
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According to these equations there would be, in all, six directions from 0 along which there is no scattered light, — two along the axis of y normal to the original ray, and four                 ^s- 2f}-
(y = 0, z — ± x) at angles of 45° with that ray. So long as the particles are small no such vanishing of light in oblique directions is observed, and we are thus led to the conclusion that the hypothesis of a finite AJV and of vibrations in the plane of polarization cannot be reconciled with the facts. No form of the elastic solid theory is admissible except that in which the vibrations are supposed to be perpendicular to the plane of polarization, and the
difference between one medium and another to be a difference of density only*.
Before leaving this subject it may be instructive to show the application of a method, similar to that used for small particles, to the case of an obstructing cylinder, whose axis is parallel to the fronts of the primary waves. We will suppose (1) that the variation of optical properties depends upon a difference of density (D' - D), and is small in amount ; (2) that the diameter of the cylinder is very small in comparison with the wave-length of light.
Let the axis of the cylinder be the axis of z (Fig. 26), and (as before) let the incident light be parallel to x. The original vibration is thus, in the principal cases, parallel to either z or y. We will take first the former case, where the disturbance due to the cylinder must evidently be symmetrical round OZ and parallel to it. The element of the disturbance at A, due to PQ (dz), will be proportional to dz in amplitude, and will be retarded in phase by an amount corresponding to the distance r. In calculating the effect of the whole bar we have to consider the integral
dr sin (nt — AT
* See a paper, " On the Scattering of Light by Small Particles/' Phil. Mag. June 1871. [Vol. i. p. 10"4.]     ' ratio (i), whose expression we seek, is of no dimensions in mass, it follow! at once that D and D' occur only under the form D: D', which is a simph number and may therefore be disregarded. It remains to find how i varie with T, r, \ b.
